Excess electrons injected into liquid helium form a uniquely simple system which has been the object of extensive study over the past decade. The wealth of experimental data so far accumulated has been interpreted using the generally accepted model of the electron trapped in a helium void, a bubble of approximately 17 X radius.
I
Such an isolated unpaired electron will form a two level system when placed in an external uniform magnetic field, and transitions between these two states should be detectable by standard magnetic resonance techniques. Such measurements probably would have been made long ago if it were not for the extremely low ion densities one can reasonably obtain due to space charge limitations (1010 spins/cm 3 ) and the predicted long spin-lattice relaxation times of this bubble state. 2 This letter reports the first measurements of a single, unsplit, ESR absorption line from negative ions injected into helium by field emissiot from both ferromagnetic (iron) and nonferromagnetic (tungsten) tips. Recent experiments have demonstrated that electrons ejected from ferromagnetic tips by field emission are polarized. 3 Our spectrometer was a superheterodyne type operating at Ku band.
The pressure sealed TE10 2 mode rectangular cavity had special microwave chokes which prevented leakage of microwave radiation. They also provided support and electrical insulation for both an electrolytically etched metallic tip and a collector electrode. The collector served to focus the ion beam into the region of the maximum microwave magnetic field. Typical operating conditions were the following: negative 5,000 V on the tip, positive 2,500 V on the collector, It(tip current) = 2.5 pA, and Ic(collector current) = 1.5 pA.
A standard phosphorous doped silicon sample was placed on the wall of the cavity to tune and calibra e the spectrometer. The resonance signals were not clearly discernible on single sweep and had to be averaged by a multichannel analyzer over many sweeps, requiring a period of about an hour. Because of the narrowness of these ESP lines, a superstabilizer was constructed which locks the magnetic field to the NMR resonance of protons in mineral oil.5 The NMR radio frequency field was provided by a synthesizer whose frequency was programed by the multichannel analyzer. Significant corrections must be made to the raw data. These corrections involve the nonuniform magnetic field around the ferromagnetic tip through which the negative ions drift under the influence of the applied dc electric field, and a measured temperature dependent field shift due to what appeared to be paramagnetic impurities in the cavity walls.
Extreme care was taken to make the tips as small as possible and still retain their necessary structural strength. A typical iron tip was about -3
.25 cm long with a shank diameter of 2.5 x 10 -3 cm. Such a tip produced an increase in the magnetic field at the center of the cavity of %16 mG.
A NMR probe was constructed to measure the field intensity and inhomogeneity with the iron tip in the cavity. These measurements were used to calibrate the field and to verify our estimates of the perturbations on the applied magnetic field due to the iron tip. This same probe was used to measure the magnetic field at the center of the cavity as a function of the temperature of the cavity walls. The probe was thermally insulated with styrafoam and maintained at 300 K with a tungsten heater. A thermistor was used to monitor the temperature of the probe. A field shift with a hyperbolic tangent dependence on T -1 was observed. This shift was (95 ± 5) mG at 1.5 K. These corrections were applied to the data. Attempts are being made to remove the source of the paramagnetic shifts so that the g shifts can be confirmed with greater confidence.
Even with these corrections the question remained as to whether the 
For an unpolarized beam (M = 0) in the limit where T(ZT 1 )-< 1 ,
From our standard silicon sample signals, we estimate that our observed signal intensities correspond to the equivalent of 3. These polarizations at large fields were (2-4)%, 54%, and 44% respectively. The polarization is reduced by a factor of three at the 4800 kG field used here. Experiments are in progress which will extend the range of temperature and pressure to the solid phase of helium. Such measurements vary the transit time over many orders of magnitude and allow more precise determinations of T 1 . We also plan to study the negative ion in 3He in an attempt to observe the electron-nuclear hyperfine interaction. Thus far attempts to achieve a theoretical understanding of our measured parameters of this system have been unsuccessful. We considered the possibility that we were not observing the trapped electron, but rather an "exotic" ion species.13
A search was made for ions with different mobilities using field emission tips in a velocity spectrometer. To less than one part in 10 3 no such ions were detected. 
